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(54) EXPOSURE APPARATUS 
(57)Abstract: 

PURPOSE: To accurately monitor an exposure amount 
of a wafer even if reflectivity of an optical component of 
an illumination optical system or its beam splitter, etc., is 
varied due to irradiation of an exposure light. 
CONSTITUTION: The exposure apparatus comprises a 
beam splitter 13 for branching part of a laser light 
between a laser light source 1 and a mask R, an 
integrator sensor 29 for receiving the laser light 
branched by the splitter 1 3, an illumination amount 
monitor 20 having a light receiving surface near a wafer 
W on a stage 1 9 to receive the lights to be irradiated 
from illumination optical systems 14-18 through the 
mask R, and a main control system 23 for regulating a 
ratio of output signals of the sensor 29 to the monitor 
20. 
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[0011] 

[operation effect] 

According to the present invention, even if a reflectance 
of optical components or coating films used for a beam splitter 
(13) to a second light receiving means (20) on a stage (19) 
is varied by irradiation of an exposure light, for example, 
when a photosensitive substrate W is exchanged or when a 
predetermined photosensitive substrate W is mounted onto the 
stage (19), a photosensitivity control means (23) measures 
a ratio of an output signal of a first light receiving means 
(29) to an output signal of the second light receiving means 
(20) , and sets the ratio at a predetermined value - As described 
above, by using the ratio of the two output signals set just 
before exposure and the output signal of the first light 
receiving means (29), an exposure amount control means (23) 
precisely controls an absolute value of an exposure amount 
to the photosensitive substrate W. 

[0012] 

Also, when a third light receiving means (21), being an 
illumination standard, is arranged on the stage (19), an output 
signal of the first light receiving means (29) and an output 
signal of the second light receiving means (20) on the stage 
(19) are calibrated with a fixed frequency, e.g., monthly. 
Thus, a change in photosensitivity such as a change due to 
time passing of the first light receiving means (29) and of 
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the second light receiving means (20) can be corrected, and 
therefore, an absolute value of an exposure amount to the 
photosensitive substrate W can be controlled more accurately. 

5 [0024] 

In such a case, a test reticle without having patterns 
in part can be used in addition to a reticle R being actually 
an exposure ob j ect . Furthermore , measurement can be performed 
in a state where the reticle R does not exist. Provided that 
10 a transmittance of the reticle R to be an exposure ob j ect actually 
is T, a ratio of two peak values which is calculated when the 
reticle does not exist is converted to <P1> • T/<P0> to be stored . 

[0025] 

15 Next, when a pattern of the reticle R to be an exposure 

object is transferred onto a wafer W, a main control system 
23 monitors only a peak value <P0> of a detection signal P0 
which is obtained from an integrator sensor 29 via a variable 
amplifier 30. Using the peak value, a peak value <P1> (or <P1> • 

20 K) corresponding to an exposure amount on the wafer W can be 
obtained by calculation. First, the main control system 23 
controls an output of a laser light source 1 via a laser power 
supply 7, and adjusts the peak value <P0> indicating a 
light-receiving amount of the integrator sensor 29 to a 

25 predetermined value. Thus, an exposure amount is controlled 
when exposure is completed at one pulse. Also, when exposure 
is performed at a plurality of pulses for each shot on the 
wafer W, the main control system 23 integrates the peak value 
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<P0> of each pulse to detect an integrated exposure amount 
exposed to each shot area on the wafer W. When the integrated 
exposure amount reaches to an appropriate exposure amount, 
the main control system 23 discontinues exposure to the shot 
5 area. Accordingly, a total exposure amount per shot is set 
at the appropriate exposure amount. 

[0026] 

However, when exposure is continuously performed, a 
10 reflectance of glass materials or coating films of optical 
components used for the beam splitter 13 to the projection 
optical system PL is changed due to an accumulation of an 
irradiation energy and the like , and therefore, the first stored 
ratio <P1>/<P0> may be changed. For the reason, according to 
15 the present embodiment, a ratio <P1>/<P0> of an output of the 
integrator sensor 2 9 to an output of the illumination amount 
monitor 20 is actually measured at the time of exchanging the 
reticle R or periodically. When the ratio is fluctuated, a 
latest measured ratio <P1>/<P0> is stored. That is, a ratio 
20 is set by changing the ratio from the first measured to the 
latest measured. Then, an appropriate exposure amount to the 
wafer W can be maintained by monitoring an exposure amount 
based on an output signal of the integrator sensor 29. 
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